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(54) METHOD FOR PRODUCING GALLIUM NITRIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high purity monolayer gallium nitride. 

SOLUTION: In the method for producing gallium nitride, digallium trioxide is brought into a nitriding 
reaction in an atmosphere of gaseous ammonia. 
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CLAIMS ~ * " ~~ 



[Claim(s)] " ~ 

[Claim 1]A manufacturing method of gallium nitride carrying out the nitriding reaction of the 3 
oxidation Z gallium under ammonia gas atmosphere. 

[Claim 2]A manufacturing method of the gallium nitride according to claim 1 being 700 ** - 1000 

TJV^ZTo^' f d C f rryin f °£ 'u 6 nitriding reaCti ° n ° f the high ^de 3 oxidation 2 gallium of 
not less than 99% of purity under h.gh-pur.ty-ammonia atmosphere of not less than 99% of purity 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the method of manufacturing the gallium 
nitride which consists of high grade single phase, about the manufacturing method of gallium 
nitride. 
[0002] 

[Description of the Prior Art]In recent years, utilization of a gallium nitride system light emitting 
diode etc. serves as impending as short wavelength laser. By the way, in order to obtain such a 
diode the mass production art of gallium nitride will be needed from now on 

[0003]Conventionally, the method of heating metallic gallium at 1000-1200 ** among an ammonia 
air current, and obtaining polycrystal gallium nitride is known. In this method, gallium nitride is 
generated on the metallic gallium surface. In order that gallium nitride may cover on the metallic 
gallium surface and internal metallic gallium and ammonia gas may not contact in that case, there 
is a fault in which a reaction does not advance any more. Since the metal Ga of a high grade is 
required in order to obtain single phase gallium nitride of a high grade, it cannot prepare easily but 
becomes a high cost. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention was made in consideration of such a 
situation and an object of this invention is to provide the manufacturing method of the gallium 
nitride which can obtain monolayer gallium nitride of a high grade by carrying out the nitriding 
reaction of the 3 oxidation 2 gallium under ammonia gas atmosphere 
[0005] 

[Means for Solving the Problem]This invention is a manufacturing method of gallium nitride 
[0006] ng nitHding reaction of the 3 oxidation 2 gallium under ammonia gas atmosphere. 

fn^?' m ! nt ° f the Invention ]Hereafter, it explains in more detail about this invention 
L0007JIn this mvention, it is preferred to be 850 ** - 950 ** in temperature preferably, and to 
make 650 ** - 1050 ** of 3 oxidation 2 gallium of not less than 99% of purity nitriding [ the high- 
punty-ammonia atmosphere of not less than 99% of purity ]. the high grade which reflected the 
purity of the starting material here by using 3 oxidation 2 gallium of not less than 99% of purity — 
high uniform single phase gallium nitride is compoundable. The temperature requirement of 3 
gall.um ox.de was specified as mentioned above because the grain growth of gallium nitride would 
happen remarkably and unusual grain growth would be started in part, if unreacted diacid-ized 
gallium remains in part, or crystallinity was because it is bad and exceeded [ less than 650 ** ] 

[0008]According to this invention, not gallium nitride [ that it is uneven and low purity ] that is 
obtained by carrying out the nitriding reaction of the metallic gallium but single phase gallium 
nitride of a high grade can be obtained. 

[0009]Drawing 1 shows the schematic diagram of the gallium nitride manufacturing installation 
concerning this invention. The numbering 1 in a figure shows an electric furnace, and the quartz 
furnace cardiac tube 2 is installed in the inside along the shaft orientations of this electric furnace 
1. The mixing vessel 3 is connected with the upstream of said quartz furnace cardiac tube 2. The 
tank 7 ,r , which the ammonia gas 6 was accommodated via the piping 5a which infixed the valve 4a, 
and the tank 9 which expropriated the nitrogen gas 8 via the piping 5b which infixed the valve 4b 
are connected with this mixing vessel 3, respectively. 
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. [001 0]The container 10 is connected to the downstream of said quartz furnace cardiac tube 2 via 
the piping 5c, and also the nitric acid bubbler 1 1 is connected with the container 10 via 5 d of 
piping. The numbering 12 in a figure shows 3 oxidation 2 gallium arranged at the quartz furnace 
cardiac tube 2 and the numbering 13 shows the ammonia gas by which the trap was carried out 
with aqua-fortis solution and aqua-fortis solution. 

[0011]After setting and carrying out temperature up of the 3 oxidation 2 gallium 12 first into the 
quartz reaction tube 2 installed in the electric furnace 1, nitrogen gas is introduced from the tank 
9 and it is made to dry ,n predetermined temperature and time in the device of such composition. 
If ,t becomes the target reaction temperature according to temperature up. ammonia gas will be 
mtroduced from the tank 7, fixed time heat treatment is performed, and ammonia gas is made to 
react to 3 oxidation NIGARIUMU. The reaction at this time is set to Ga 2 0 3+ 2NH 3 "20^3!? O. 
The superfluous ammonia gas 6 is discharged after absorption by the nitric acid bubbler 1 1 
connected to the quartz reaction tube 2 
[0012] 

[Example]Hereafter. one example of this invention is described with reference to drawing 1 
However, the example described below shows an example of this invention, and does not specify 
the scope of right of the invention in this application. 

^d^^i™S^7* OUt temperatUre UP of the " uartz rea <*ion tube 2 which installed 3 
ox.dat.on NIGARIUMU 12 from a room temperature (25 **) to 200 **. 200 ** dried under the 
nitrogen air current for 0.5 hour. After continuing and stopping introduction of nitrogen gas. and 

Z ^nlTnn'I! ^n*™**™"™ UP t<5 ob J ective temperature (for example. 600 **, 650 **. 700 

** 750 ** . 800 **. 850 **. 900 **. 950 **). it changed with ammonia gas and heat treatment was 

performed for 1 hour. Next, it changed from ammonia gas to nitrogen gas again, it cooled 

tTml /r.t y . > e Tr temperature - »"d allium nitride was manufactured. The relation of the 

t.me (at the time) and temperature (**) by this example is as being shown in drawing 2. However 

r,STZl?u- u ^ 6 ° aSe Wh6re thS temperature for a nitriding reaction was 900 *=T 

L00 4|Thus. when the component analysis of the obtained gallium nitride was identified by the 

analyzing method, the result shown in drawing 3 was obtained. However, the vertical axis of 

Sh t ° WS m * e " sity ^tensity). In drawing 3. the graph A shows the X-ray diffraction pattern 

™h R^h Jh i ° Ut Pitriding reaCti ° n ° f the 3 ° xidation 2 * allium at 700 «. The 

graph B shows the X-ray diffraction pattern of gallium nitride which carried out the nitriding 

reaction of the 3 oxidation 2 gallium at 750 **. The graph C shows the X-ray diffraction pattern of 

«Tn n T V : h h ' C v Carri !?J ° Ut tHe nitHding reaCti ° n ° f the 3 oxida ti°n 2 gallium at 800 Z The 
graph D shows the X-ray diffraction pattern of gallium nitride which carried out the nitriding 
reaction of the 3 oxidation 2 gallium at 850 **. The graph E shows the X-ray diffraction pattern of 
galhum nitride which carried out the nitriding reaction of the 3 oxidation 2 gallium at 900 ** The 

Diffractonnt'^ I ST* ^ ° f ga " iUm nitride ° f an ICDD international Center for 

Diffraction Data; card, and the congruous peaks. 

[0015]When the ** view guessed the gallium nitride to the scanning electron microscope (SEM) 
Ihl nh S f 35 I J""" ' n f*™^ ^ a - w -iag-5. and dra_wmgJLwas obtained. Here, drawing 4 shows' 
the photograph figure showing the fine structure photographed by 5000 times bT^scanning type 
microscope of gallium nitride made to react at 700 **. Drawing 5 shows the photograph figure 
showing the fine structure photographed by 5000 times by the scanning type microscope of gallium 
Z^hed bvToml- **• ° h raWing 6 Sh ° ws the Photograph figure showing the fine structure 
900 ** scanning type microscope of gallium nitride made to react at 

[001 1 6]From drawing 4 - drawing 6. it was checked that the grain growth by a temperature change 
be rounds f > T^t 5 ?** Whether grain grOWth is accepted decide d here whether it would 
wasTd^H f ' 8 !u grain grOWth aCCGPted and WaS not roundish ^en roundish, it 
1. h 1 ? ^l" / " W3S n , 0t accep ted- ^ was checked that particle diameter is sharp in 
I sLl ' n r y ] temperatu , re J In the case of drawing 4 - drawing_6. samples differed, but when 

^« ^. Ch6Cked that diff6renCe ^ PartiC ' e dia — * * *~e 

[0017]When X-ray fluorescence analysis and the impurity by EPAM (Electron Probe X-ray 

wan^alned ^ 3b ° Ut ^ the r6SUlt Sn ° Wn in the *«°wing table 1 

[0018] 
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[001 9]It has checked that could not detect in identification of the impurity by X-ray fluorescence 
analysis and EPMA except GaN, but a good result was obtained from TabJe 1 at an^emperXe 
whose reaction temperature is 650 ** - 1050 ** temperature 
[0020] 

t C h^LiL\tn^T? n]AS 6XPlai r d ,n ^ d6tail ab ° Ve ' this inVention ' the nitridin * re ^tion of 
the 3 oxidation 2 gallium is carried out under ammonia gas atmosphere 

the /manufacturing method of the gallium nitride which can obtain single phase gallium 
nitride of a high grade can be provided. 8 

esO-Vn^^T 68 P ° S r ble bV ^ SSing Wgh grade amm ° nia gas within the elect ™ ^™ce under 
ttV T T t ?T PeratU ? co u ^ns to 3 oxidation 2 gallium of high grade particle powder 
especially to obtain single phase gallium nitride of a high grade efficiently 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawjngJ ]The approximate account figure of the manufacturing installation used with the 
manufacturing method of gallium nitride of this invention. 

[Drawing 2]The characteristic figure showing the relation between time to start the example of 
this invention, and temperature. 

[PrawjngJlTh^ X diffraction figure of the gallium nitride compounded from 3 oxidation 2 gallium 
LDrawjng 4JThe photograph which shows the fine structure photographed by 5000 times by the * 
scanning type microscope of gallium nitride made to react at 700 **. 

[Dr^w|ng_5]The photograph which shows the fine structure photographed by 5000 times by the 
scanning type microscope of gallium nitride made to react at 800 ** 

[DrawjngJjThe photograph which shows the fine structure photographed by 5000 times by the 
scanning type microscope of gallium nitride made to react at 900 **. 
[Description of Notations] 

1 — Electric furnace, 

2 — Quartz furnace cardiac tube, 

3 — Mixing vessel, 
4a, 4b — Valve, 

5a, 5b, 5c, 5d — Piping, 

6 — Ammonia gas, 

7 — Nitrogen gas 
8, 9 — Tank, 

12 — 3 oxidation 2 gallium. 
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